Speeds of sound, densities and viscosities of the binary mixture of Benzyl benzoate with mole fractions of amides -Formamide (FA), N-Methyl formamide (NMF) and Di methyl formamide (DMF) have been estimated utilizing the standard strategies at 303.15, 308.15 and 313.15K. From these deliberate values, different thermo-dynamic parameters such as isentropic compressibility (K s ), intermolecular free length (L f ), molar volume (V m ), Gibbs free energy (∆G), enthalpy (H) and their excess properties were determined. The figured qualities have been fitted to the Redlich-Kister type polynomial condition utilizing least squares technique to assess the twofold coefficients and standard deviations.
INTRODUCTION
Changes in physicochemical properties of fluid mixtures with mole fractions and temperatures are important for understanding their thermodynamic behaviour. Amides are very interesting compounds as they possess the very common in nature -CO-NH-peptide bond having great importance in molecular biology. Another important application of amides is that they can act as oxygen and /or nitrogen donors and can be used as extractant carriers for numerous radioactive elements. On the other hand, Benzyl Benzoate is an anti-parasitic insecticide, a plasticizer in cellulose, a food additive and fixative in fragrances and used for killing the mites responsible for scabies. 1, 2 So the thermo physical study of esters as one of the components in the binary system is of increasing interest due to their wide range of applications in flavouring, perfumery, artificial essences, cosmetics and medicines. Benzyl benzoate (BB) is a non polar aprotic solvent having low dipole moment 2.06D and dielectric constant 4.90 respectively. Amide mainly consists of the chain-like hydrogen-bonded structure by combining through -NH 2 ……O = CH-interactions. 3 As abiding the discussion on amides and benzyl benzoate the experimental results of measured density (ρ), viscosity (η) and speed of sound (U) values were used to calculate the excess properties as well as fitted to the reduced Redlich-Kister (R-K) equations, through the Legendre polynomials, and are interpreted in terms of molecular interactions and structural effects. A brief survey of literature has shown that the trends found in our results are in good agreement with the results reported by earlier workers. [4] [5] [6] [7] [8] having similarity in the components of the system. Additionally, FTIR analysis explains the shifting of principal bands also supports the breaking as well as forming of new H-bonding between the components for the binary system of Benzyl benzoate with formamide, NMF and DMF 9-14 at different mole fractions.
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EXPERIMENTAL
The samples were prepared very soon to start the experiment with the assistance of mass disparity and uncertainty in the mole fraction was projected to be less than ±0.0001. The purity analysis of substances was reported in Table- 1. 
GLC-Gas Liquid Chromatography

RESULTS AND DISCUSSION
Excess thermodynamic properties: The values of excess properties with mole fraction for the studied binary system at three different temperatures have been calculated by using equations (1) to (6) and are presented in Figures (1) to (5) .
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Where K s id is the ideal isentropic compressibility relation recommended by Benson & Kiyohara. 15
o are the isentropic compressibility, molar volume, isobaric thermal expansion coefficient and molar isobaric heat capacity of pure component i, T represents temperature and ɸ i is volume fraction.
Excess molar volume
Excess free length
Where R represents gas constant, T is absolute temperature
Excess Enthalpy
Where internal pressure π i = bRT
Where H represents the calculated value of enthalpy, V is the molar volume, η and ρ represent obtained viscosity and density for the mixture and H 1 , H 2 represents enthalpy X 1 , X 2 represents mole fractions ρ 1 , ρ 2 be the densities η 1, η 2 represents viscosities V 1 , V 2 represents molar volumes and M 1 , M 2 represents molecular weights of pure components 1 and 2, respectively. b stands for the cubic packing factor which is assumed to binary liquids ,K is temperature independent constant, R is the gas constant and T is the absolute temperature of binary mixtures.
The observed values of all the excess properties can are explained the chemical or specific interactions result due to forming and/or breaking of hydrogen bonds and other complex-forming interactions and the geometrical effect allowing the molecule of smaller size to fit into the other's structure that makes the negative values of L f E and K s E . Addition of BB with FA induces a gradual dissociation of hydrogen bonds in the FA molecule. At the same time, there is also the possibility of forming hydrogen bonds between FA and BB because FA possesses three hydrogen-bond donors in addition to a proton acceptor group C=O .
The positive values of V E ,∆G E and H E over the whole composition range for the BB + FA,NMF and DMF mixture may be due to the predominance of breaking up of the hydrogen-bonded structures of the pure amides over the formation of (weak) hydrogen bonding between BB and amide molecules into the voids created by the bigger BB molecules. The values of K s E being negative for mixtures of BB with FA, NMA and DMF over the whole composition range, suggest that the interactions between BB and substituted amides are stronger than BB-BB or amide-amide interactions. This finding is in accordance with a view proposed by Fort and Moore. 16 The strength of the interaction between BB and the substituted amide molecules seems to be strongly dependent on the positions of the methyl groups in the amide molecules. The substituted amide molecules in their pure state have lesser H-bonding network than primary amides. Mixing BB with substituted amides may induce the formation of a (new) hydrogen bond between the hydrogen atom of the amides with the carbonyl group of the ester and vice versa. Moreover, there may be a possibility of weak π…..H bonding between π-electrons of the benzene ring of BB and the H-atom of substituted amide molecule as may be found in the recent studies of Rodham et .al 17 and Larsen and co-workers 18 in which they have been reported the existence of weak π…H bonding between the π-electrons of the benzene ring and the hydrogen atoms of ammonia and that of the -OH group of tert-butyl alcohol. This leads to the negative values of K s E and L f E in case of mixture of BB with substituted amides. The intermolecular free length is the distance between the surfaces of the neighbouring molecules. The variation of Speed of sound in a solution depends upon the increase or decrease of intermolecular free length after mixing the components. The interdependence of intermolecular free length and speed of sound was evolved from a model for sound propagation proposed by Kincaid and Eyring. 19 The speed of sound for form amide mixtures found to be decreased with the mole fraction of BB whereas for the substituted amides it increases with the mole fraction of BB at three different temperatures. This effect shows the positive/negative deviation of intermolecular free length L f E for formamide and other substituted amides and is useful to assess the compactness in the liquid mixture. The rise in temperature makes the intermolecular free length to increase as expected due to thermal expansion of the liquid medium. Another thermodynamic function, which has also been investigated, is the excess molar free energy of activation of flow (∆G E ). According to Reed and Taylor 20 and Meyers et. al 21 the parameters may be considered as a reliable measure to detect the nature of interactions between unlike molecules. In all the present systems the ∆G E values are found to be positive at all the compositions over the entire range of temperatures indicates the presence of specific interaction between the unlike components which is maximum for BB+FA/DMF/NMF due to the possibility of H-bonding as well as dipole and induced dipole interactions. Next, Redlich-Kister type polynomial 22 a nonlinear regression method is done by:
. The values of coefficient A i were determined by least square and reported in Table- 
CONCLUSION
The experimental values are used to compute various excess thermo dynamic parameters and also compared with the theoretical values obtained from the literature. The excess values of enthalpy and molar volume are found to be positive and small for all the binary systems also the values of excess properties K s E and L f E are found to be negative for the mixture of BB with FA, NMF and DMF in the whole mole fraction range at the three different temperatures. The results can be explained by the breaking of the intra and inter molecular H-bonding present in the pure amides molecules and there may be some dipole induced dipole interactions present in all the mixtures especially between secondary amide and benzyl benzoate, which is supported by the greater value of the thermodynamic function excess Gibbs energy. Further the values of the excess parameters are fitted to the Redlich-Kister polynomial equation and the results are also presented. Moreover, FTIR analysis of the pure solvent and their mixtures are also reported where the principal bands of the esters and amides are assigned. The spectra of various compositions of each of the three mixtures are compiled and presented in three different figures to understand the shifting of peaks for variations in mole fractions. The shifting of the principal bands also supports the breaking as well as forming of new H-bonding between the components of the mixture.
